An approximate solution for the acoustic coupling factor (the diffraction correction function) from a focused transducer to a fiat plate and back to the transducer is provided. This function is useful for system calibrations where a pulse-echo system or transmit-receive system is used. Numerical solutions are provided for the important case where the fiat plate is placed near the focal plane of the transducer. The solution for a fiat disk transducer is obtained as a limiting case. Experimental evidence for a focused transducer is provided.
INTRODUCTION
The acoustic coupling factor (diffraction correction function) from a transducer to a fiat reflector and back to the transducer is needed when the reflected signal from a fiat plate is used to measure the system transfer function of a transmit-receive system, as in the case of a backscatter 
where $=2•rz/ka • is the normalized distance from the transducer to the flat plate.
In many instances, however, it is more desirable to use a focused transducer and it is the diffraction correction function for such a transducer that will be discussed. An exact solution to this problem in integral form will be shown and an explicit approximate solution will also be shown, along with numerical presentations. The solution for the flat disk transducer is obtained as a limiting case of the general solution. Experimental data from a focused transducer are provided.
I. DERIVATION OF THE DIFFRACTION CORRECTION FUNCTION
A pulse-echo system is shown in Fig. l 
The details for the reduction of Eq. (21) will not be given here. It is sufficient to state that by substituting Eq. ( 
The amplitude of this function, also plotted in Fig. 4 , shows the loss of reflected acoustic energy through interference at high frequencies.
III. EXPERIMENTAL EVIDENCE An experiment was performed to test the theory presented above. A schematic diagram of the experimental apparatus is shown in Fig. 5. A gated tone It was also observed theoretically and experimentally that, for a fixed frequency, the maximum in IDF(z;f) l occurs farther away from the transducer surface than the on-axis pressure maximum, which is always before the geo-metrical focus. For the transducer used in this experiment, the pressure maximum was found at 47.7 mm away from the transducer surface at 3.73 MHz, corresponding to a normalized distance of 0.75; the pressure maximum was found at 57.4 mm away from the transducer surface at 7.47 MHz, corresponding to a normalized distance of 0.90. 
IV. DISCUSSIONS

